Development of a Fluorescently Labeled Aptamer Structure-Switching Assay for Sensitive and Rapid Detection of Gliotoxin.
Gliotoxin, one of the most toxic metabolites produced during the growth of Aspergillus fumigatus, can cause direct damage to the immune system and results in infection and spread of Aspergillus, or even leads to invasive aspergillosis. Accurate, rapid, and sensitive detection of the disease-specific marker gliotoxin, particularly in serum, urine, or other body fluids, is therefore an important approach to achieving early and rapid diagnosis of Invasive Aspergillus Fumigatus Infection (IAFI). In this study, aptamers that specifically bind to gliotoxin were successfully obtained using immobilization-free GO-SELEX technology. Furthermore, the performance of the aptamer, including binding affinity, targeting specificity, and structural stability, was further improved by optimizing through truncation and mutation. Finally, the optimized aptamer APT8T1M was used to develop a novel fluorescently labeled aptamer structure-switching assay (FLASSA) for the detection of gliotoxin. The method exhibited a good linear range from 0.1 nM to 100 nM of gliotoxin, with a lower detection limit of 0.05 nM. Moreover, FLASSA was applied to the detection of gliotoxin in spiked serum and urine samples. A good mean recovery of 98.76-110.85% and a low coefficient of variation (5.45-14.59%) were obtained, indicating a high degree of selectivity for gliotoxin, good reproducibility, and stability. These results show that the developed FLASSA has significant potential and offers an alternative to the traditional analytical methods for the rapid, sensitive, and efficient detection of gliotoxin, thus, providing an effective tool for the early and rapid diagnosis of IAFI.